PATENT COOPERATION TREATY 

From the INTERNATIONAL BUREAU 



PCT 



NOTIFICATION OF RECEIPT OF 
RECORD COPY 

(PCT Rule 24.2(a)) 



To: 



HAYASHI, Keinosukj 
1493, Sendabori 
Matsudo-shi 
Chlba 270-2252 
JAPON 




Date of mailing (day/month/year) 
03 June 1999 (03.06.99) 


IMPORTANT NOTIFICATION 


Applicant's or agent's file reference 
99-178 


International application No. 
PCT/JP99/02393 



The applicant is hereby notified that the international Bureau has received the record copy of the international application as 
detailed below. 

Name(s) of the applicant(s) and State(s) for which they are applicants: 

SEIKO INSTRUMENTS INC. (for all designated States except US) 

OUMI, Manabu et al (for US) 
International filing date : 07 May 1 999 (07.05.99) 

Priority date(s) claimed : 1 1 May 1 998 (1 1 .05.98) 

26 March 1999 (26.03.99) 



Date of receipt of the record copy 
by the International Bureau 

List of designated Offices 



21 May 1999 (21.05,99) 



EP :AT,BE,CH,CY,DE,DK,ES,FI,FR,GB,GR,IE,IT,LU,MC,NUPT,SE 
National :US 



ATTENTION 

The applicant should carefully check the data appearing in this Notification. In case of any discrepancy between these data 
and the indications in the international application, the applicant should innmediately Infornn the International Bureau. 
In addition, the applicant's attention is drawn to the information contained in the Annex, relating to: 

time limits for entry into the national phase 



X 



X 



X 



confirmation of precautionary designations 
requirements regarding priority documents 



A copy of this Notification is being sent to the receiving Office and to the InternationalSearching Authority. 





Authorized officer: * — -^p^ 


The International Bureau of WlPO 


M. S^kzxy^ 


34, cheniin des Colombettes 


1211 Geneva 20, Switzerland 




Facsimile No. (41-22)740.14.35 


Telephone No. (41-22)338.83.38 / 


Form PCT/IB/301 (July 1998) 


002653539 
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PATENT COOPERATION TREATY 



wo ya/by i4b 

PCT/JP99/02393 



From the INTERNATIONAL BUREAU 



NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 



Date of mailing (day/month/year) 

18 November 1999 (18.11.99) 



Applicant's or agent's file reference 
99-178 




(PCT Rule 47.1(c), first sentence) 



International application No. 


International filing date (day/month/year) 


Priority date (day/month/year) 


PCT/JP99/02393 


07 May 1999 (07.05.99) 


11 May 1998(11.05.98) 


Applicant 






SEIKO INSTRUMENTS INC. et al 







1 , Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

EP,US 



In accordance v\^ith Rule 47.1 (c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office{s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 

None 



The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1 (a-bis))- 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
18 November 1999 (18.11.99) under No. WO 99/59149 

REMINDER REGARDING CHAPTER II (Article 31(2){a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 1 9-month time limit. 

Note that only an applicaht who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 



The International Bureau of WlPO 


Authorized officer 




34, chemin des Colombettes 


J, Zahra 


1211 Geneva 20, Switzerland 




Facsimile^o. (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 



Form PCT/IB/308 (July 1996) 2947942 
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GllB 7/135 



Al 



(11) H^^MS-^ 
(43) HIS^M 0 



W099/59149 



1999^11>R 18B(18.11.99) 



(21) HESWBS*-^ 

(22) HBSW^B 

(30) ®5feti7^— ^ 
4^KS^10/I27569 
iJ^-0¥ 1 1/84291 



PCT/JP99/02393 
1999^5>^ 7 0(07.05.99) 



1998^5 >^ 110(11.05.98) JP 
19994^3^ 26 9 (26.03.99) JP 



(71) mmx (>K-lll^I^<-r-<T<75^g^[l^^o^.^T) 

(SEIKO INSTRUMENTS INC,)[JP/JP] 
r^"')T26l.8507 =f3^mi^3^TfT|lvft(S'fSRlTg8#% Chiba, (JP) 



(72) ; *5^Ui 

(75) ^P^#/WiSA (*Ilt^oV^■r^75;9■) 

i^(OUMI, Manabu)[JP/JP] 
)t:|a]4B^(MITSUOKA, Yas\iyuki)[JP/JP] 
=Pllt.SB(CHIBA,Norio)[JP/JP] . 
SEr«1tt?t(KASAMA. Nobuyuki)[JP/JP] 
*n^®Il(KATO. Kenji)[JP/IP] 
0ffl . I^(NIWA, Takashi)[JP/JP] 
cpfi^li^CNAKAJlMA. K:unio)[JP/JP] 

T261-8507 =f'm^M^=f'mjf^'mms.^miT^mm 

±^ zn^^l^:;^yjU:?i>^^yW^^i±\^ Chiba, (JP) 
(74) {-^^A 

^m± #^:;^S3(HAYASHI, Keinosuke) 
T270-2252 ^^i^+^FTti^®;iSl493 Chiba, (JP) 

(81) m^m US, ©C'Jfim^ (at. be. CH, CY, DE, DK, ES, 
FI. FR, GB. GR, IE. IT, LU, MC, NL. PT, SE) 



(54)Title: NEAR-FIELD OPTICAL HEAD 



(57) Abstract 

A ncar-field optical head for an information recorder/reader, for 
Vecording/reading information on/from a high-density recording medium at high 
" speed and with high reliability by causing interaction between near-field light and 
the recording medium by means of a slider having a near-field light probe. A slider 
(I) having a near-field light probe is provided close to a recording medium (3), and 
the distance between the light-emitting device (2) and a small opening (7) is short. 
The amount of projection of the small opening from the recording medium (3) is 
controlled by a piezoelectric device. As a result the intensity of light at the probe or 
at a photodetecting section is increased, and the interaction with the recording 
medium (3) is enhanced. Thus, an accurate information recorder/reader with high 
sensitivity is realized. 
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PCT 

REQUEST 



Tlie undersigned requests tliat tlie present 

international application be processed 
according to tlie Patent Cooperation Treaty. 



For receiving Office use only 



International Application No. 



International Filing Date 



Name of receiving Office anfl "PCT International Application" 



Applicant's or agent's file reference 
(if desired) (12 charac^rs triaximtmt) 



99-178 



Box No. I TITLE OF INVENTION 

NEAR- FIELD OPTICAL HEAD 



Box No. II APPLICANT 



address- rFamily name foUowed by given rvame: for a legal entity, fidl official , 
n Thead^essm^^^^ Thecounpof he , 

j:- - i.^Jz".i7, ft,^ ^r^r^fif^^f^t 'c Rtnt0 /that is. countrv) of residence if no State 



Name and _ 
designation 

adaress indwuittu tn *«« i^w* « •"•^ - 
of residence is indicated below.) 

SEIKO INSTRUMENTS INC, 



[~| This person is also inventor. 







Telephone No. 


ku 




043-211-1150 




Facsimile No. 


JAPAN 




043-211-8020 






Teleprinter No. 



State (that is, country) of nationality: 
JAPAN 


State (that is, country) o 
JAPAN 


f residence: 




Box No. Ill FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 





WnTon^^^^^ 

fMessindica^^^^ this Box is the appVicant 's State (that is, country) of residence if no State 
of residence is indicated below.) 

OUMI Manabu 

c/o SEIKO INSTRUMENTS INC» 
8, Nakase l-chome, Mihana-ku 
Chiba-shi, Chiba 261-8507 JAPAN 



This person is: 

I I applicant only 

I applicant and inventor 

I I inventor only (If this check-box 
' is marked do not fill in below,) 



State (that is, country) of nationality: 
JAPAN 



State (that is, country) of residence: 
JAPAN 



Tliis person is applicant 
for the pun^oses of: 



□ all designated I I all designated States except 
States I I Uic United States of Amenca 



r~l the United States 
m of > 



r America only 



□ the States indicated in 
the Supplemental Box 



fvl Further applicants and/or (further) inventors are indicated on a continuation sheet. 



Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



Tlie person identified below is hereby/has been appointed to act on behalf 
of the applicant(s) before tJie competent International Authorities as: 



I agent | | conunon representative 



Name and address: (Family name followed by given name; for a legal entity, full official 
Mame ana aaarcss. f^^^.^'^^.^^^ The address must include postal code and name of country.) 

HAYASHI Keinosuke 

1493, Sendabori, Matsudo-shi 

.Chiba. 270-2252 JAPAN 



Telephone No. 

043-211-1150 



Facsimile No. 

043-211-8020 



Teleprinter No. 



□ Address for correspondence: Mailc lliis check-box where no agent or coninion representati 
space above is used instead to indicate a special address to whicTi correspondence should be 



representative is/l>as been appointed and the 
' ' ' sent. 



FomiPCT/RO/101 (first sheet) (July 1998; reprint January 1999) 



See Notes to the request form 
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* Sheet No. 


1 

2 ^ 


W 


Continnatioii of Box No. Ill FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 


If none of the followutg sub-boxes is used, ihis sheet should not be included in the request. 


Name and address: (Family name followed by given name; for a legal entity^ fidl official 
des^na^ion The address must incLde postal code and name of country The counp^ of he 
address indicated m this Box ts the applicant s State (tfiat is, counttyj oj / esiaence ijno diaie 

residence is indicated below.) 

MITSUOKA Yasuyuki 

c/o SEIKO INSTRUMENTS INC. 

8,.Nakase l-chome, Mihama-ku 

Chiba-shi, Chiba 261-8507 JAPAN 


Till*; nerson isi 

1 1 applicant only 

I y| applicant and inventor 

1 1 inventor only (If this check-box 
' ' is marked, do not fill in below.) 


State (that is, country) of nationality: 
JAPAN 


State (that is, country) of residence: 
JAPAN 


This person is applicant ' | — | all designated 1 — 1 ^1 desi^ated States except [— | the 
for the purposes of: , > LJ States ^ 1 1 the United States of Anienca. tLJ of 


United Slates |~~| the States indicated in 
America only | | the Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, full official 
de^enation. The address must include postal code and name of country. TJwcounpofthe 
address indicated in this Box is the appHcant 's State (that is, country) of residence if no State 
of residence is indicated below.) 

CHIBA Norio 

c/o SEIKO INSTRUMENTS INC. 

8, Nakase l-chome, Mihama-ku i 

Chiba-shi, Chiba 261-8507 JAPAN 


This person is; 

1 [ applicant only 

1 v| applicant and inventor 

1 1 inventor only (If this clieck-box v 
^ is marked, do not fill in below) 


State (that is, country) of nationality: 
. JAPAN 


State (that is, country) of residence: 
JAPAN 


This person is applicant i — | all designated 1 1 designated Stales except [— | the 

for the purposes of: 1 1 States ^ I 1 the United Stetcs of Amcnca LlZJ of . 


United States p^l the Sutes indicated in 
America only 1 1 the Supplemental Box 


Name and address: (Family name followed by given name; for a legal cfUity, full official 
designation. The address must includepostal code and name of country. The country of the 
address indicated in this Box is the applicant 's State (that ts, country) of residence if no State 
of residence is indicated below.) 

KASAMA Nobuyuki 

c/o SEIKO INSTRUMENTS INC. 

8, Nakase 1-chone, Mihana-ku 

Chiba-shi, Chiba 261-8507 JAPAN 


This person is: 

1 1 applicant only 

1 applicant and inventor 

1 1 inventor only (If this clieck-box 
' is marked, do not fill in below.) 


State (that is, country) of nationality: 
JAPAN 


State (that is, country) of residence: 
JAPAN 


This person is applicant | 1 all designated 1 1 all designated States except f— 1 ijjf 

for the purposes of: 1 1 States | I Uie United States of Amenca LiZJ of 


; United States r—] the Sutes indicated in 
America only 1 1 the Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, fidl official 
desienation. The address must include postal code and name of country. The counny of the 
address indicated in this Box is the applicant 's State (that is, country) of residence if no State 
of residence is indicated below.) 

KATO Kenji 

c/o SEIKO INSTRUMENTS INC. 
8, Nakase 1-chome, Mihama-ku 
Chiba-shi, Chiba 261-8507 JAPAN 


This person is: 

1 1 applicant only 

I y| applicant and inventor 

1 1 inventor only (If this clieck-box 
is marked do not fill in below.) 


State (that is, country) of nationality: 
JAPAN 


State (that is, country) of residence: 
JAPAN 


This person is applicant | 1 all designated | — | all dcsi^aicd States except | 1 Uje United States | 1 the Slates indicated in 

for the puiposes^^^^ 1 1 St-nes | | tlic United Stales of America LyJ of Ajncnca only | | the SnpplementaJ Box 


1 y| Further applicants and/or (ftirtJier) inventors are indicated on another continuation slicct. 


Form PCT/RO/101 (continuation sheet) (July 1998; reprint January 1999) 


See Notes to the request form 
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r«...i„,.ation of Box No. Ill FURTHER Ari>LICANT(S) AND/OR (FURTHER) INVENTOR(S) 


Jfnoneofthefollowi)igsub-boxesisused,thissheetshouldnotbemd 


tided in the request. 


fddresfin^^^^^ Box is the app&ant 's State (that ts. countfy) of residence if no State 
of residence is indicated below.) 
NIWA Takashi 

c/o SEIKO INSTRUMENTS INC. 
8, Nakase 1-chome, Mihama-ku 
Chiba-shi, Chiba 261-8507 JAPAN 


Tliis person is: 

1 1 applicant only 

[v*| applicant and inventor 

1 1 inventor only (If this check-box 
' — ' is marked, do not fill in below.) 


State (that is, country) of nationality: 


State (that is, country) of residence: 
JAPAN 




United States 1 1 tl»c States indicated in 

America only | | tlie Supplemental Box 


MiiTnP «nH address- rFamih name followed by given name; for a legal J^^ijfflfjSl 

of residence is indicated below.) 
NAKAJIMA Kunio 

c/o SEIKO INSTRUEMENTS INC. 
8, Nakase l-chome, Mihama-ku 
Chiba-shi, Chiba 261-8507 JAPAN 


This person is: 

1 [ applicant only 

Iy I applicant and inventor 

1 1 inventor only (]f this check-box 
* — ■ is marked, do not fill in below.) 


State (that is, country) of nationality: 
JAPAN 


State (that is, country) of residence: 
JAPAN 




>Jsime and address* (Familv name followed by given name; for a legal entity, f^H official 
d!^It^ion T^aSt^^^^ 

add^^s indicated in this Box is the appticant 's State (that is, country) of residence if no State 
of residence is indicated below.) 


This person is: 

I 1 applicant only 

1 1 applicant and inventor 

1 1 inventor only (If this check-box 
< — 1 is marked, do not fill in below,) 


State (that is, country) of nationality: 


State (that is, country) of residence: 




e United Stales i 1 the States indicated m 

America only | | the Supplemental Box 


fdMssif^icatedinthisBoxistheappncant's State (that is, country) of residence if no State 
of residence is indicated below.) 


This person is: 

1 1 applicant only 

1 1 applicant and inventor 

1 1 inventor only (If this check-box 
— is marked, do not fill in below.) 


State (that is, country) of nationality: 


Slate (that is, country) of residence: 




1 1 Further applicants and/or (fimher) inventors are indicated on another continuation sheet. 
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Sheet Mo. 



n«Y No.V DESIGNATION OF STATES 



The followi ng designations are hereby made under Rule 4.9(a) (.nark the applicable check-bcxcs; a, leas, one n,us, be n,arked): 
""Tl^TLo Patent: GH Gha,,. CM Ga^bi. KE .Cinya,LS_Les^^^^^^^^^ "B-^a, 



□ EA 



EP 



□ OA 



Si's;; rii^'^^ts ^^sS"tm T„ss;iii^°»j^y »,„.>, » . c.™c.»g s,.,. 

of tlie Eurasian Patent Convention and of tlie per ^ 

01 Uie J^ufas^^* "^^^ , LI Switzerland and Liechtenstein, CY Cyprus DE Germany. 

ScKS^l^LfteVSLds n^^^ 

Patent Convention and of tlie PCT ^^^^ Cameroon. 
?lrTofGNGu?nefGW^^^^ 

2i StetSe whSi memb^^^^ and a Contracting State of the PCT (ifoU^rk,.dofpro,ea,on or treannent 



desired specify on dotted line) 
National Patent (if other kind of protection or treatment desired specify on dotted line) 



□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 
□ 
□ 
□ 
□ 



AU 
AZ 
BA 
BB 
BG 
BR 
BY 
CA 



CU 

CZ 

DE 

DK 

EE 

ES 

FI 

GB 

GD 

GE 

GH 



HU 

ID 

IL 

IN 

IS 

JP 

KG 

ia» 



AL Albania 

AM Armenia 

AT Austria 

Australia 

Azerbaijan 

Bosnia and Herzegovina 

Barbados 

Bulgaria 

Brazil 

Belarus 

Canada 

CH and LI Switzerland and Liechtenstein 

CN China 

Cuba 

Czech Republic 

Germany 

Denmark 

Estonia 

Spain 

Finland 

United Kingdom 
Grenada 

Georgia • 

Ghana 

GM Gambia 

HR Croatia 

Hungary 

Indonesia 

Israel 

India ' 

Iceland 

Japan 

Kenya 

Kyrgyzstan 

Democratic People's Republic of Korea 



□ 
□ 
□ 
□ 
□ 

n 

□ 

□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 

n 
□ 
□ 
□ 
□ 
□ 

□ 
□ 
□ 
□ 



LS 
LT 
LU 
LV 



Lesotho . . . . 
Lithuania 
Luxembourg 
Latvia 



MD Republic of Moldova 

MG Madagascar 

MK The former Yugoslav Republic of Macedonia 



MN Mongolia 

MW Malawi 

MX Mexico 

NO Norway 

NZ New Zealand 

PL Poland 

PT Portugal 

RO Romania 

RU Russian Federation 

SD Sudan 

SE Sweden 

SG Singapore 

SI Slovenia 

SK Slovakia 

SL Sierra Leone 

TJ Tajikistan 

TM Turkmenistan .... 
TR 
TT 
UA 
UG 
US 

UZ 
VN 
YU 



Turkey . . / 

Trinidad and Tobago . . . 

Ukraine 

Uganda 

United States of America . 



Uzbekistan. 
Viet Nam . 
Yugoslavia 
ZW Zimbabwe . 



ICZ 
LC 
Lie 
LR 



Republic of Korea 

Kazakhstan 

Saint Lucia 
Sri Lanka ' 
Liberia 



Check-boxes reserved for designating Slates (for tlie purooses of 
a national patent) which have become party to Uie PCT alter 
tliis slieet: 



issuance oi 



□ 
□ 
□ 
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(54)TitJe: NEAR-FIELD OPTICAL HEAD 



(57) Abstract 

A near-field optical head for an information recorder/reader, for 
recording/reading infomiation on/from a high-density recording medium at high 
speed and with high reliability by causing interaction between near-field light and 
the recording medium by means of a slider having a near-field light probe. A slider 
(1) having a nearrfield light probe is provided close to a recording medium (3), and 
the distance between the light-emitting device (2) and a small opening (7) is short. 
The amount of projection of the small opening from the recording medium (3) is 
controlled by a piezoelectric deyice. As a result the intensity of light, at the probe or 
at a photodetecting section is increased, and the interaction with the recording 
medium (3) is enhanced. Thus, an accurate information recorder/reader with high 
sensitivity is realized.' ' ' ' 
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